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{
exp {−C1(−it)α − C2(it)α} , 0 < α < 1,
exp {C1(−it)α + C2(it)α} , 1 < α < 2.
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g = δ +
∞∑
k=1
(−1)kCk1
Γ(k + 1)
· x
−αk−1
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Γ(−αk) , 0 < α < 1, !;"
g = δ +
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k=1
Ck1
Γ(k + 1)
· x
−αk−1
+
Γ(−αk) + R
+
m, 1 < α < 2. !C"
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∞∑
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(−1)kCk2
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−
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Ck2
Γ(k + 1)
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∞∑
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(−1)kCk1
Γ(k + 1)
· x
−αk−1
Γ(−αk) , 0 < α < 1, !D"
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f : ϕ→ (f, ϕ).
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S = {ϕ : ϕ(x) ∈ R, xk ·Djϕ(x) → 0, |x| → ∞, ∀k, j ≥ 0}.
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(f, ϕ) =
+∞∫
−∞
f(x)ϕ(x)dx.
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(δ, ϕ) = ϕ(0), ϕ ∈ S.
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f(x)ϕ(x)dx
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xλ+ =
{
xλ, x > 0,
0, x ≤ 0 , x
λ
− =
{
0, x ≥ 0,
|x|λ , x < 0.
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(xλ+, ϕ) =
+∞∫
0
xλ(ϕ(x) − ϕ(0)− xϕ′(0)− ...− x
k−1
(k − 1)!ϕ
(k−1)(0))dx,
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(xλ−, ϕ) =
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0
xλ(ϕ(−x) − ϕ(0) + xϕ′(0)− ...− (−1)
k−1xk−1
(k − 1)! ϕ
(k−1)(0))dx.
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F [ϕ](t) =
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eitxϕ(x)dx
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F−1[f ] =
1
2π
F [f(−t)], f ∈ S′,
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[ xλ+
Γ(λ + 1)
]
= ieiλ
π
2 (t + i0)−λ−1, F
[ xλ−
Γ(λ + 1)
]
= −ie−iλπ2 (t− i0)−λ−1, !B"
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xλ−1+
Γ(λ)
∗ x
ν−1
+
Γ(ν)
=
x∫
0
zλ−1
Γ(λ)
· (x− z)
ν−1
Γ(ν)
dz =
xλ+ν−1+
Γ(λ + ν)
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Ψ = {ψ : ψ ∈ S, ψ(k)(0) = 0, k = 0, 1, 2, ...}.
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Φ = {ϕ : ϕ ∈ S, F [ϕ] ∈ Ψ}.
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+∞∫
−∞
xkϕ(x)dx = 0, k = 0, 1, 2, ..., ϕ(x) ∈ S.
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(f · q, ψ) = (f, q · ψ),
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(α > 0)@
F
[
C1
x−α−1+
Γ(−α)
]
= C1e−
παi
2 (t + i0)α =
= C1(e−
παi
2 tα+ + e
παi
2 tα−) = C1 |t|α e−
παi
2 sign(t) = C1(−it)α. !;;"
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0
F
[
C2
x−α−1−
Γ(−α)
]
= C2 |t|α eπαi2 sign(t) = C2(it)α. !;C"
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F
[
C1
x−α−1+
Γ(−α) ∗ C1
x−α−1+
Γ(−α)
]
= C21 (−it)α · (−it)α,
F
[
C2
x−α−1−
Γ(−α) ∗ C2
x−α−1−
Γ(−α)
]
= C22 (it)
α · (it)α,
D= 	
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F−1[Ck1 (−it)αk] =
(
C1
x−α−1+
Γ(−α)
)∗k
, !;?"
F−1[Ck2 (it)
αk] =
(
C2
x−α−1−
Γ(−α)
)∗k
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* &0 0 < α < 1, C1 > 0, C2 = 0. +-.* 7*& )I,
5 7 
g(x) =
1
2π
+∞∫
−∞
e−itxe−C1(−it)
α
dt.
%&4* H K- - 7*&  &  0* 0&*  7*
(4#   
e−C1(−it)
α
=
m−1∑
k=0
(−1)kCk1
Γ(k + 1)
(−it)αk + (−1)
mCm1
Γ(m + 1)
(−it)αme−C1θ(−it)α , |θ| < 1.
HI -& g(x)  -*I/H  7  -* (%8
 Φ * 
g =
1
2π
+∞∫
−∞
+∞∫
−∞
e−itxe−C1(−it)
α
dtϕ(x)dx =
=
1
2π
+∞∫
−∞
+∞∫
−∞
e−itx
m−1∑
k=0
(−1)kCk1
Γ(k + 1)
(−it)αkdtϕ(x)dx+
+
1
2π
+∞∫
−∞
+∞∫
−∞
e−itx
(−1)mCm1
Γ(m + 1)
(−it)αme−C1θ(−it)αdtϕ(x)dx =
m−1∑
k=0
(−1)kCk1
Γ(k + 1)
+∞∫
−∞
(−it)αkψ(−t)dt +
+∞∫
−∞
R+m(x)ϕ(x)dx
&# , HIH  R+m(x)  7 R+m# --.* @
g =
m−1∑
k=0
(−1)k
Γ(k + 1)
F−1[Ck1 (−it)αk] + R+m.
-&/%./ .* !;?"# -&0*
g = δ +
m−1∑
k=1
(−1)kCk1
Γ(k + 1)
·
(x−α−1+
Γ(−α)
)∗k
+ R+m.
  
  	 
   	 D;
)%*   -*I/H  !;="    7 # HI,
7 -    ) -&  
g = δ +
m−1∑
k=1
(−1)kCk1
Γ(k + 1)
x−αk−1+
Γ(−αk) + R
+
m.
&* -  R+m(x) -&4*# 0 x > 0  
R+m(x) =
(−1)mCm1
2πΓ(m + 1)
+∞∫
−∞
e−itx(−it)αme−C1θ(−it)αdt =
=
(−1)mCm1
πΓ(m + 1)
Re
+∞∫
0
e−itx(−it)αme−C1θ(−it)αdt.
+**  - -&4&/ -& * - &0
t · eiϕ0 , 0 ≤ t <∞, max
{
−π,−π
2
(
1− α
α
)}
< ϕ0 < 0
!0 %*4  & * ."  -%* %* -* u =
te−iϕ0x   & -)%,  
R+m(x) =
(−1)mCm1
πΓ(m + 1)xαm+1
Re ei(ϕ0−(
π
2−ϕ0)αm)·
·
+∞∫
0
eusinϕ0−iucosϕ0uαme−C1θ(
u
x )
αexp(−i(π2−ϕ0)α)du.
+0 0 0& - '
∣∣R+m(x)∣∣ ≤ Cm1πΓ(m + 1)xαm+1
+∞∫
0
eusinϕ0uαme−C1θ(
u
x )
αcos(π2−ϕ0)αdu ≤
≤ C
m
1
πΓ(m + 1)xαm+1
+∞∫
0
eusinϕ0uαmdu ≤ C
m
1
πxαm+1
1
(−sinϕ0)αm+1 ·
Γ(αm + 1)
Γ(m + 1)
.
* 7*& & &, -&, *- ., **8
7'# -&0*
Γ(αm + 1)
Γ(m + 1)
∼ ααm+0.5e(1−α)mm−(1−α)m,
 &# 0 R+m(x) → 0 - m → ∞  %0 R+m → 0#   ,  7 
5, 
 &0 1 < α < 2 0& ,
Ck1
Γ(k + 1)
x−αk−1+
Γ(−αk)
DC 	
  
 *,,  &H - k → ∞ i 4 *4 -&0/# -*
7*& &, '&/ * **87'  7*& & 
, -)%,# &0 &0H α ∈ (0, 1)# *4  '
 - x→ +∞
R+m(x) =
1
2π
+∞∫
−∞
e−itx
Cm1
Γ(m + 1)
(−it)αmeC1θ(−it)αdt = O( 1
xαm+1
).
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5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